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In the title compound, [Mo(C 37 H5 3 N 3 )(CO) 3 ], the Mo atom to 
ring-centroid distance in the ^-coordinated tricarbonyl- 
molybdenum group is 1.958 (1) A. The three C^O groups 
are pseudo-octahedrally disposed with C— Mo — C angles 
ranging from 80.7 (1) to 87.4 (1)°. The two uncoordinated 2,6- 
diisopropylphenyl-substituted benzene rings form dihedral 
angles of 75.96 (8) and 78.01 (9)° with the mean plane of the 
guanidine group. The coordinated benzene ring is in a slight 
sofa conformation with the A'-substituted C atom and the 
bonded N atom dispaced by 0.090 (3) and 0.458 (4) A, 
respectively, from the mean plane of the remaining ring 
atoms. In the crystal, despite there being two N— H donor 
groups, no conventional hydrogen bonds are present. This may 
be because of the steric effects of the bulky diisopropylphenyl 
groups. 




Experimental 

Crystal data 

[Mo(C 37 H 5 3N 3 )(CO)3] 
M r = 719.79 
Triclinic, PI 
a = 10.6525 (12) A 
b = 11.7642 (14) A 
c = 16.5482 (19) A 
a = 89.128 (1)° 
B = 78.713 (1)° 



Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2006) 
Tna,, = 0.705, r mttx = 0.746 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.115 
S = 1.05 
8399 reflections 
442 parameters 
2 restraints 



0.038 



y = 67.240 (1)° 
V = 1871.1 (4) A 3 
Z = 2 

Mo Ka radiation 
li = 0.39 mm -1 
T = 173 K 

0.29 x 0.12 x 0.11 mm 



27034 measured reflections 
8399 independent reflections 
6634 reflections with 1 > 1a(I) 
Ri„, = 0.042 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 1-12 e A~ 3 

A,o m i„ = -0.59 e A~ 3 



Related literature 

For the structure of the parent guanidine ligand, see: Boere, 
Boere et al. (2000). For a series of related guanidines with 
varying conformational isomers, see: Gopi et al. (2010). For 
applications of this same ligand with cobalt(II) for catalysis, 
see: Eichman et al. (2011). For the use of a closely related 
ligand synthesized in an analogous manner, see: Brazeau et al. 
(2011). For a comprehensive review of the coordination 
chemistry of neutral guanidines, see: Coles (2006). For related 
amidine complexes in which Mo(CO) 3 is coordinated in a very 
similar manner, see; Boere, Klassen & Wolmershauser (1998, 
2000). For thermal motion of carbonyl group oxygen atoms, 
see: Braga & Koetzle (1988) 



Table 1 

Comparison of interatomic distances and angles (A, °) of (I) with free 
guanidine, (II). 





Cl-Nl 


C1-N2 


C1-N3 


N1-C1-N2 


N2-C1-N3 


N3-C1-N1 


(I) 
(II) 


1.287 (3) 
1.316 (2) 


1.361 (3) 
1.348 (2) 


1.374 (3) 
1.357 (2) 


125.0 (2) 
121.99 (13) 


115.57 (19) 
118.47 (14) 


119.42 (19) 
119.52 (13) 



Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT- 
Plus (Bruker, 2006); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXTL (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al, 2006); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

The Natural Sciences and Engineering Research Council of 
Canada (NSERC) is gratefully acknowledged for a Discovery 
Grant. The diffractometer was purchased with the help of 
NSERC and the University of Lethbridge. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH526f). 
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Tricarbonyl[A r ^V^V"-tris(2,6-diisopropylphenyl)guanidine]molybdenum(0) 
R. T. Boere and J. D. Masuda 

Comment 

The molecular stucture of the title compound, (I), is shown in Figure 1. The X-ray crystal structure of N,N JJ"-tns(2, 6- 
diisopropylphenyl)guanidine (II) was reported by Boere, Boere et al. (2000) with the three aryl groups in the same syn-anti 
conformation (Gopi et al., 2010) as found in compound (I). Table 1 presents the selected geometric data for compounds (I) 
and (II). Coles (2006) has comprehensively reviewed the application of neutral amidines and guanidines as coordination 
ligands. Recently, a cobalt(II) complex of the title ligand has been used as a catalyst in the synthesis of polysubstituted arenes 
via the regioselective cyclotrimerization of alkynes (Eichman et al, 2011). Also, deprotonated AyVjA^'-aryl guandines have 
been reported to stabilize low-coordinate As(III) cations (Brazeau et al, 2011). 

The title compound has an uncoordinated tricarbonylmolybdenum group with a Mo to ring-centroid distance of 
1.958 (1)A. The three C=0 groups are pseudooctahedraly disposed with C-Mo-C angles ranging from 80.7 (1) to 87.4 (1)°. 
The three 2,6-diisopropylphenyl rings have normals that are disposed at 79.78 (8)° (C3-C7), 75.96 (8)° (C14-C19) and 
78.01 (9)° (C26-C31) to the guanidine plane defined by CI, N1-N3. The ring coordinated by Mo(CO) 3 is bent back from 
the core such that C2 is located 0.090 (3) and Nl 0.458 (4)A from the plane defined by C3-C7. In the crystal, despite there 
being two N — H donor groups, no conventional hydrogen bonds are present. This is possibly due to the steric effects of 
the bulky diisopropylphenyl groups. The orientation of the Mo(CO)3 unit and its geometric parameters are found to be 
very similar in compound (I) and in closely comparable tricarbonylmolybdenum complexes of structurally similar amidines 
(Boere, Klassen & Wolmershauser, 1998, 2000). The observed outward bending of the coordinated aryl ring suggests that 
some steric effects operate between the amidine/guanidine groups and the Mo(CO)3 units. 

Experimental 

The compound was prepared by a thermal reaction between the neural guanidine ligand and Mo(CO)6 as described in Boere, 
Boere et al. (2000). Full characterization by elemental analysis, NMR, mass spectrometry and infra-red spectroscopy are 
provided there. 

Refinement 

Hydrogen atoms attached to carbon were refined using a riding model with temperature factors of 1.2 (CH) or 1.5 (CH3) 
x the equivalent isotropic values of the attached atoms. H2 and H3 attached to nitrogen were positionally refined using 
distance restraints of 0.88 A and temperature factors 1.2 x the equivalent isotropic values of N2 and N3. Two reflections 
have unusually large deviations from the weighted errors of their intensities; no obvious cause could be determined for this 
effect. The isopropyl methyl groups are found to librate more than other carbon atoms but this effect is commonly observed 
in 2,6-diisopropylphenyl compounds. A rotational disorder model for isopropyl groups was judged to be unwarranted. Sim- 
ilarly, the carbonyl group oxygen atoms display considerable thermal motion, but this is also a well known behaviour, see 
Braga&Koetzle(1988). 
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Figures 




Fig. 1 . The molecular structure of (I) shown with 30% probability ellipsoids. H atoms bonded 
to C atoms are not shown. 



Tricarbonyl[iV,iV l ,iV"-tris(2,6- diisopropylphenyl)guanidine]molybdenum(0) 



Crystal data 

[Mo(C 37 H 53 N 3 )(CO) 3 ] 
M,-= 719.79 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.6525 (12) A 
b= 11.7642 (14) A 
c= 16.5482 (19) A 
a = 89.128 (1)° 
(3 = 78.713 (1)° 
y = 67.240(l)° 
V= 1871.1 (4) A 3 



-3 



Z = 2 

F"(000) = 760 
D x = 1.278 Mgrrf 
Melting point: 483 K 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 8978 reflections 
6 = 2.2-26.7° 
|i = 0.39mm _1 
T= 173 K 
Block, yellow 
0.29 x 0.12 x 0.11 mm 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 
Radiation source: X-ray 
graphite 

Detector resolution: 0.015 pixels mm" 1 
(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2006) 
r min = 0.705, J max = 0.746 
27034 measured reflections 



8399 independent reflections 

6634 reflections with I > 2o(I) 
R int = 0.042 

6 m ax = 27.4°, 6 min =1.9° 

h = -n^n 

£ = -15^15 
/ = -21^21 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 20(7^)] = 0.038 
wR(F 2 ) = 0.115 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 
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S= 1.05 

8399 reflections 
442 parameters 
2 restraints 
0 constraints 



w = ll[o 2 {F 2 ) + (0.0637P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max = 0.001 

Ap m ax= 1.12 eA -3 
Ap min = -0.59eA" 3 



Special details 

Experimental. A crystal coated in Paratone (TM) oil was mounted on the end of a thin glass capillary and cooled in the gas stream of 
the diffractometer Kryoflex low temperature device. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. In the final cycle of LS refinement an unusually large re- 

sidual peak of 1.13 e7A was located about midway between carbonyl C1C and C2C. Though this might indicated positional disorder 
of the tripodal (CO)3 group, no similar peaks were found between the remaining C1C - C3C and C3C - C2C carbonyl groups. Finally, 
the model includes two NH groups that are potential H-bond donors. However H-bonding is not observed, probably due to steric con- 
straints. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TT- *IT1 
^iso 1 ^eq 


Mo 


0.71984(2) 


0.914384 (19) 


0.598865 (13) 


0.03364 (9) 


OIC 


0.6521 (2) 


1.06506 (19) 


0.76505 (13) 


0.0555 (6) 


02C 


0.6473 (3) 


1.1793 (2) 


0.54066 (17) 


0.0972 (11) 


03C 


0.4025 (2) 


0.9815 (3) 


0.61834 (16) 


0.0787 (8) 


C1C 


0.6772 (3) 


1.0059 (2) 


0.70321 (17) 


0.0374 (6) 


C2C 


0.6744 (4) 


1.0793 (3) 


0.56057 (19) 


0.0597 (10) 


C3C 


0.5213 (3) 


0.9546 (3) 


0.61212(18) 


0.0513 (8) 


Nl 


0.91757 (19) 


0.62265 (16) 


0.68815 (11) 


0.0214 (4) 


N2 


0.7736 (2) 


0.76440 (17) 


0.79907 (12) 


0.0216(4) 


H2 


0.743 (2) 


0.812(2) 


0.7652 (13) 


0.026* 


N3 


0.9044 (2) 


0.56192 (16) 


0.82112 (11) 


0.0214 (4) 


H3 


0.852 (2) 


0.580 (2) 


0.8656 (12) 


0.026* 


CI 


0.8647 (2) 


0.65043 (19) 


0.76564 (13) 


0.0184 (4) 


C2 


0.8854 (2) 


0.7025 (2) 


0.62515 (13) 


0.0227 (5) 


C3 


0.9571 (2) 


0.7836 (2) 


0.60211 (14) 


0.0256 (5) 


C4 


0.9517(3) 


0.8349 (2) 


0.52481 (15) 


0.0321 (6) 


H4 


1.0042 


0.8834 


0.5070 


0.039* 


C5 


0.8699 (3) 


0.8155 (2) 


0.47345 (15) 


0.0366 (6) 


H5 


0.8686 


0.8498 


0.4211 


0.044* 
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Geometric parameters (A, °) 



Mo— C1C 
Mo— C2C 
OIC— C1C 
02C— C2C 
03C— C3C 
NI— CI 
NI— C2 
N2— CI 
N2— C14 
N2— H2 
N3— CI 



1.928 (3) 
1.938 (3) 
1.172 (3) 
1.156 (4) 
1.164 (4) 
1.287 (3) 
1.395 (3) 
1.361 (3) 
1.435 (3) 
0.809 (16) 
1.374 (3) 



CI 9— C23 
C20— C21 
C20— C22 
C20— H20 
C21— H21A 
C21— H21B 
C21— H21C 
C22— H22A 
C22— H22B 
C22— H22C 
C23— C25 



1.513 (4) 

1.520 (4) 
1.522 (4) 
1.0000 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 

1.521 (4) 
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u.youu 


PI 1 TT1 1 A 

C33 — hl33A 


n nonn 

u.youu 


pn 1 1 1 in 
C1Z — hllZB 


n nonn 

u.youu 


pn l n in 
C33 — H33B 


n nonn 

u.youu 


pi O TT 1 TP 

C1Z — rilZC 


a nonn 

u.youu 


pi i i mp 
C33 — hl33C 


A AOAA 

u.youu 


P 1 1 TJ11 A 

CI 3 — hll3A 


n nonn 

u.youu 


pi a m /i a 
C34 — hl34A 


a nonn 

u.youu 


P 1 1 I I 1 1 D 

C13 — hll3r> 


n nonn 

u.youu 


PQ /I IT") A TO 

C34 — hl34r> 


n nonn 

u.youu 


p 1 1 unp 
C13 — hlliC 


n nonn 

u.youu 


PI /I IT") /I p 

C34 — hl34C 


n nonn 

u.youu 


p 1 /i pin 

ci4 — ciy 


1 i no /I \ 
1.3yo (3) 


PI C PI/' 

C3D — C30 


I.MS (4) 


P 1 /l PK 

C 1 4 — C 1 J 


1.4U1 (3) 


pic pn 
C3D — C3 / 


1 CIC ( A\ 

L.dZd (4) 


P1 c pi/: 

CI j — Clo 


1 /inn 
1.4UU \ 5) 


PI C IT") c 

C3j — Jrl3 j 


1 .UUUU 


pi c pin 

CI j — czu 


i.jiy (4) 


P ■> /" TTQ *C A 

C3o — hl30A 


n nonn 

u.youu 


pi f. CM 

V 1 U V 1 / 


L.J / y y'-t f 


vjU JIjUD 


U.70UU 


C16 — H16 


0.9500 


C36 — H36C 


0.9800 


C17 — C18 


1.355 (4) 


C37 — H37A 


0.9800 


C17 — H17 


0.9500 


C37 — H37B 


0.9800 


C18 — C19 


1.400 (3) 


C37 — H37C 


0.9800 


C18 — H18 


0.9500 






{ • \ { • A & _ POP 

C 1 C — Mo — C2C 


on £n /1 t\ 
oU.oy (1Z) 


ptt pta 

C22 — C2U — H2U 


1U/.5 


/■'A i p pip » * 
U 1 C — C 1 C — Mo 


1 "7*7 A /1\ 
1 / / .4 (Z) 


pti Tjn a 

C2U — C2 1 — H2 1 A 


iuy.5 


mp pip a ji ^ 
U2C — C2C — Mo 


1 nn a /"3\ 
1 / I A (3) 


pta pti m i r> 
C2U — C2 1 — HZ I D 


1 nn ^ 


t \1f ' PIP A 

U.5C — C5C — Mo 


1 T7 n fi\ 
1 / / .y (3) 


m 1 a pi 1 m i o 
H21A — C21 — H21B 


1 nn £ 

iuy.5 


P1 \T1 PI 

CI — JN 1 — C2 


1 1 c c 1 / 1 n\ 
IZj.jI (iy) 


P')/! pti mip 
C2U — C2 1 — H2 1 C 


1 nn £ 


P 1 TvTO PI i| 

CI — N2 — C14 


n« cn pi o\ 

124.59 (18) 


TITO 1 A PTI TTT1P 

H21A — C21 — H21C 


109.5 


CI— N2— H2 


113.7(18) 


H21B— C21— H21C 


109.5 


CI 4— N2— H2 


117.9(18) 


C20— C22— H22A 


109.5 


CI— N3— C26 


122.77 (18) 


C20— C22— H22B 


109.5 


CI— N3— H3 


112.9(18) 


H22A— C22— H22B 


109.5 


C26— N3— H3 


116.6(18) 


C20— C22— H22C 


109.5 
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"\T1 p 1 \n 
JN 1 — CI — JNi 


nf n /1\ 

liD.U (2) 


\T1 P1 XTQ 

JN 1 — CI — JNi 


1 1 ct A 1 n\ 

ny.4i (iy) 


\n p 1 \n 

JNi — CI — JNi 


1 1 £ c~7 /1 n\ 

11D.D / (iy) 


\T i pi p-7 

JN 1 — Ci — C / 


1 1 q a /i~\ 
110.4 (2) 


p/i pi pi 
C4 — Ci — Ci 


nor /i\ 

llo.D (i) 


pi p/i pc 
Ci — C4 — CD 


n i i n\ 
lil.l (i) 


pi p/i u/i 
Ci — C4 H4 


1 1 Q A 

ny.4 


PC P A TJ A 

CD — C'l H4 


1 1 n a 

ny.4 


p/: pc p/i 
Co — CD — C4 


1 in n /i\ 
liU.U (2) 


p/; pc uc 
Co — CD — HD 


1 in n 
liU.U 


P/1 PC UC 

C4 — CD — HD 


1 in n 
liU.U 


pc p/; p~7 
CD — Co — C / 


111 a n\ 
lil.4 (2) 


PC P/i XS5£. 

CD — Co — Ho 


1 1 n i 

i iy. i 


p~7 p/: u/c 
C / — Co — Ho 


i in i 

ny.i 


pi p~7 p/: 
Ci — C / — Co 


hoc /i\ 
llo.D (i) 


PI PO pi/1 

Ci — Co — C 1 U 


1 1 1 A /"1\ 

113.4 (2) 


pi po pn 

ci — Co — cy 


1 nn o /i\ 

luy.o (i) 


fm pn pn 

c i u — co — cy 


i i n A /i\ 
11U.4 (2) 


n pn ij q 

Ci — Co — Ho 


1 n~7 /: 
1U 1.0 


pi/1 po UO 

CIU — Co — Ho 


1 n"7 /; 
1U 1.0 


pn po UO 

cy — Co — Ho 


1 n"7 £. 
1U /.0 


pn pn un * 

Co — cy — HyA 


1 nn £ 

luy.D 


pn pn ijnD 

Co — cy — Hyts 


1 nn c 

luy.D 


un A pn nftn 

HyA — cy — Hyts 


1 nn c 

luy.D 


po pn unp 

Co — cy — Hyc 


1 nn £ 

luy.D 


un a pn unp 

HyA — cy — Hyc 


1 nn £ 

luy.D 


uud pn unp 

Hyts — cy — Hyc 


1 nn £ 

luy.D 


po pin m/iA 
Co — C 1 U — H 1 U A 


1 nn £ 

luy.D 


po pin ui/id 
Co — C 1 U — H 1 UB 


1 nn £ 

luy.D 


uinA pin uiod 
H1UA — CIU — H1UB 


1 nn £ 

luy.D 


po pin uinp 
Co — C 1 U — H 1 UC 


1 nn £ 

luy.D 


uinA pin uinp 
H1UA — CIU — H1UC 


1 nn £ 

luy.D 


uinD pin uinp 
H 1 UB — C 1 U — H 1 UC 


1 nn £ 

luy.D 


P"7 P 1 1 P 1 "5 

C/ — Cll — Cli 


1 1 A O /1\ 

114.0 (i) 


P"7 P 1 1 P 1 1 

C/ — Cll — Cli 


1 no 1 /i\ 
lUo.l (i) 


pii P11 pn 
CI i — Cll — Cli 


1 1 n o /i\ 
11U.0 (2) 


P"7 P 1 1 HI 1 

C/ — Cll — HI 1 


1 n~7 /: 
1U 1.0 


P 1 1 P11 U1 1 

Cli — Cll — HI 1 


1 n~7 /: 
1U 1.0 


pn pii ul 1 
Cli — Cll — HI 1 


1 m /: 
1U 1.0 


P11 pn unt 
CI 1 — Cli — HliA 


1 nn c 

luy.D 


P11 pn u i ir> 
Cll — Cli — HI its 


1 nn £ 

luy.D 


un a pn unn 
HliA — Cli — HliB 


1 nn £ 

luy.D 


P11 pn unp 
CI 1 — Cli — HliC 


1 nn £ 

luy.D 


H12A— CI 2— H12C 


109.5 


H12B— CI 2— H12C 


109.5 


Cll— C13— H13A 


109.5 


Cll— C13— H13B 


109.5 


H13A— CI 3— H13B 


109.5 


Cll— C13— H13C 


109.5 



mi a pii unp 
HiiA — Cii — HiiC 


1 nn c 

luy.D 


unn pii unp 
HiiB — Cii — HiiC 


1 nn c 

luy.D 


pin pn pic 
C 1 9 — Cii — CiD 


1 1 n c /i\ 
11U.D (2) 


p 1 n pn pii 
C 1 y — Cii — Ci4 


111/1 /i\ 
Hi. 4 (2) 


pic pn pii 
CiD — Cii — Ci4 


1 no n /i\ 
lUo.y (2) 


pin pn un 
C 1 y — Cii — Hii 


1 no n 
1U0.U 


pic pn un 
CiD — Cii — Hii 


1 no n 
lUo.U 


pii pn un 
Ci4 — Cii — Hii 


1 no n 
1U0.U 


pn pi/i ui/i a 
Cii — Ci4 — Hi4A 


1 nn c 

luy.D 


P11 PII U1/1T5 

Cii — Ci4 — Hi4B 


1 nn c 

luy.D 


U1/1 A PII U1/1T3 

Hi4A — Ci4 Hi4B 


1 nn c 

luy.D 


pn pii ui/ip 
Cii — Ci4 — Hi4C 


1 nn c 

luy.D 


U1/1 A P11 U1/1P 

Hi4A — Ci4 Hi4C 


1 nn c 

luy.D 


U1/1T5 PII U1/1P 

Hi4B — Ci4 — Hi4C 


1 nn c 

luy.D 


pn pic uic a 
Cii — CiD — HiDA 


1 nn c 

luy.D 


P11 P1C U1CO 

Cii — CiD — HiDB 


1 nn c 

luy.D 


UIC A PIC U1CT5 

HiDA — CiD — HiDB 


1 nn c 

luy.D 


pn pic uicp 
Cii — CiD — HiDC 


1 nn c 

luy.D 


UIC A PIC UICP 

HiDA — CiD — HiDC 


1 no c 

luy.D 


U1CO PIC UICP 

HiDB — CiD — HiDC 


1 nn c 

luy.D 


pn pii pi i 
Ci / — Cio — Ci 1 


in /: /i\ 
lil .0 [2) 


pn pi/; \n 
Ci / — Cio — JN i 


1 1 n £. /i\ 
liy.O (2) 


PI 1 pit Mi 

Ci 1 — Cio — JN i 


1 1 O O /1\ 

11 0.0 (2) 


pio pn pii 
Cio — Ci / — Cio 


1 1 o i n\ 
llo.i (2) 


PIO P1"7 PII 

Cio — Ci / — Cii 


1 in "7 /i\ 
liU. 1 (2) 


pi/: pn pn 
Cio — Ci / — Cii 


1 in n /i\ 
liU.y (2) 


pin pio pn 
Ciy — Cio — Ci / 


1 in o /i\ 
liU.O (2) 


pin pio uio 
Ciy — Cio — Hio 


1 1 n £. 

iiy.o 


pn pio uio 
Ci / — Cio — Hio 


1 in t 

iiy.o 


pm pin pio 
CiO — Ciy — Cio 


1 in i /i\ 
liU.i (2) 


pin pin uin 
CiU — ciy — Hiy 


1 1 n n 

i iy.y 


pio pin uin 
Cio — ciy — Hiy 


1 1 n n 

ny.y 


pin pm pi 1 
Ciy — CiU — Ci 1 


111 1 /1\ 

lil.l (2) 


jno pm um 
Ciy — CiU — HiU 


1 1 Q A 

ny.4 


pi 1 pm um 
Cii — CiU — HiU 


1 1 n a 

ny.4 


P1A PI 1 P1£ 

CiU — Ci 1 — Cio 


1 1 h n /i\ 

ii /.y \2) 


pm pi 1 pi c 
CiU — Cii — CiD 


in n /i\ 
lil.U (2) 


pi/ PII PIC 

Cio — Cii — CiD 


in n /i\ 
lil.U (2) 


pn pn pn 
Ci4 — Cii — Ci / 


1 nn c /i\ 
lUy.D (2) 


pi/i pn pn 
Ci4 — Cii — Cii 


1 1 n "7 /i\ 
11U./ (2) 


pn pn pn 
Ci / — Cii — Cii 


1 1 1 n /1\ 
lli.U (2) 


pi/i pn un 
Ci4 — Cii — Hii 


1 n"7 o 
1U/.0 


pn pn un 
Ci / — Cii — Hii 


1 n"7 o 
1U/.0 


C33— C32— H32 


107.8 


C32— C33— H33A 


109.5 


C32— C33— H33B 


109.5 


H33A— C33— H33B 


109.5 


C32— C33— H33C 


109.5 


H33A— C33— H33C 


109.5 
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it n a pn ill i / ■ 
hi 1 3 A — C 1 3 — rl 1 3C 


1 AA C 


11111) P11 TT11P 

hl3 3B — C33 — H3 3C 


1 AA C 

iuy.!> 


hll3r> — C13 — hl!3C 


1 AA C 


pn pi/1 1 1 1 i a 
C3z — C34 — hl34A 


1 AA C 

luy.D 


Pin pi /i pic 
Cly — C14 — 11: 


1 T) O ZO\ 

1ZZ.Z (Z) 


pn pi/i i nio 
C3Z — C34 — hl34r> 


1 AA C 

iuy.3 


pin p 1 /I MO 

Ciy — C14 — JNZ 


1 1 Q A f~)\ 

i iy.4 (zj 


I 1 1 | A PI/1 I I "J 1 O 

rl34A — C34 — rl34r> 


1 AO ^ 

luy.j 


PK Pi ^ XTO 

CI j — CI 4 — JNZ 


1 1 O /I /">\ 

1 lo.4 <Z) 


pn pi/i tti/ip 
C3Z — C34 — hl34C 


1 AA C 

iuy.!> 


pi / PIC PI /I 

Clo — CI D — C14 


in r /o\ 
11 /.J (z) 


1 1 1 , | A PI /I TT1/1P 

hl34A — C34 — hl34C 


1 AA C 

iuy.D 


pi / PIC POA 

Clo — CI j — CzU 


1 OA £ ZO\ 

IZU.o (z) 


1 1 1 1 1) pi /i in /ip 
hl34r> — C34 — hl34C 


1 AA C 

iuy.!> 


p 1 /I PIC POPi 

C 1 4 — C 1 J — CzU 


m o /o\ 
1Z1 .0 (Z) 


pi 1 pi c pi z: 
C31 — C3D — C3o 


in o /i\ 
llZ.o (3) 


P i -7 pi/: pic 

CI / — Clo — CI J 


1 OA *7 /Q \ 

1ZU. / (3) 


pi 1 pi c PI "7 

C31 — C3D — C3 / 


1 1 A 1 

11U.3 (Z) 


P 1 -7 p|/- 1 | 1 / 

CI / — Clo — hllo 


i i n t 

iiy. / 


pi/ pic pn 
C3o — C3 j — C3 / 


111 1 /1\ 

lll.Z (3) 


PK p 1 / TJ1 /; 

CI j — Clo — hllo 


i in 7 

lly. / 


pi 1 pi c I 1 1 c 

C31 — C3!) — hl3D 


1 AO /I 

1U/.4 


PI o P1*7 p 1 z" 

Clo — CI / — Clo 


1 in *7 /o\ 
12U. / (ZJ 


p i /c pic i n c 
C3o — C3j — hl3j 


1 A*7 /I 

1U/.4 


PI o P1*7 I I 1 "7 

Clo — CI / — rll / 


1 Iv.o 


pi -7 PIC I 1 1 C 

C3 / — C3 j — Jrl3 j 


1 A*7 A 

1U/.4 


Clo — CI / — hll / 


1 1 ft a 

ny.o 


pif pi/ TJ1/T A 

C3j — C3o — hl3oA 


1 AA C 

iuy.3 


p i -7 pi o pin 
CI / — Clo — CIV 


121.0 (3) 


pif pi/ I 1 1 / I) 

C3D — C3o — hl3oB 


1 AA C 

iuy.!> 


p 1 -7 p| O TT10 

CI / — Clo — hllo 


i in i 

i iy.z 


TT']/' A Pi/i I 1 1 /CI) 

hi 3 oA — C3 o — hi 3 or> 


1 AA C 

iuy.3 


pm PI O TT10 

Cly — Clo — hllo 


i in 1 

l iv.z 


pif pi/ TJ1/TP 

C3D — C3o — hl3oC 


1 AA C 

iuy.!> 


pi i pm pi o 

ci4 — ciy — cio 


I 1 *7 O ZO\ 

II /.2 (2) 


| 1 1 /" A pi r | 1 1 /-p 

hi 3 oA — C3 o — hi 3 oC 


1 AA C 

iuy.3 


pi i p 1 n p~> i 
C14 — Cly — C23 


1 oo /">\ 
122.0 (2) 


1 1 1 /rr> pi /r in /rp 

hl3oB — C3o — hl3oC 


1 AA C 

iuy.3 


v i o v i y d 




P^S CXI H^7A 


1 OQ S 
i \jy. j 


C15 — C20 — C21 


114.0 (2) 


C35 — C37 — H37B 


109.5 


C15 — C20 — C22 


110.4 (2) 


H37A — C37 — H37B 


109.5 


C21 — C20 — C22 


109.7 (3) 


C35 — C37 — H37C 


109.5 


CI 5 — C20 — H20 


107.5 


H37A — C37 — H37C 


109.5 


C21 — C20 — H20 


107.5 


H37B — C37 — H37C 


109.5 


CZ — JN 1 — CI — JN2 


1 A (A \ 

-3.4 (4) 


\n pi/i pm p~v i 
JN Z — C 1 4 — C 1 y — Cz3 


1 O /1\ 

-3.2 (3) 


CZ — JN 1 — CI — JN3 


1 *7A Pi C"i\ 

1 /y.U (2) 


pn pi o pm pi i 

ci / — cio — ciy — ci4 


A O //1\ 

-0.8 (4) 


C14 — JNZ — CI — JN 1 


l/TO q ZO\ 

loo. / (2) 


p 1 -7 pi o pm ph 

ci / — cio — civ — cz3 


1 T7 C ZO\ 
—1 / f.J (Z) 


C14 — JNZ — CI — JN i 


— 13./ (3 ) 


pi/, pic nn po 1 
C 1 0 — C 1 j — CZU — CZ 1 


11 ^ fA\ 

31.2 (4) 


mi 1 mi 
CZ6 — JNo — CI — JN 1 


1 C /I /1\ 

-15.4 (3) 


pi i p 1 c nn po 1 
C 14 — C 1 j — CzU — Cz 1 


1 CO 1 /1\ 

— IDZ.1 (3) 


CZ6 — JNo — CI — JNZ 


1 o c / 1 n\ 
loO.OD (IV) 


pi / pic nn poo 
C 1 o — C 1 j — CzU — CzZ 


AO A /1\ 

-yz.y (3) 


r^i mi /""l f^n 
CI — JN 1 — CZ — C / 


1 ai i /"3\ 
— 1U3.3 (3) 


pi i p 1 c nn ni 
C 14 — C 1 j — CzU — CzZ 


Ol A (1 \ 

o3.y (3) 


Ml Z^/l 

JN 1 — CZ — Co — C4 


1 /T 1 Q ZO\ 

lol.o (Z) 


pi i pm pn poc 
C 1 4 — C 1 V — Cz3 — CZD 


1 A 1 O (1 \ 

— 1U1.0 (3) 


r^"7 r^i r^i f^A 
C / — CZ — C3 — C4 


-8.6 (3) 


pi o pin ni nc 

c i o — c i y — Cz3 — czd 


O/l O /1\ 

74.7 (3) 


/^T /"'I /^C 

CZ — Co — C4 — C 5 


4.8 (3) 


pi i pm pn pn 
C 14 — C 1 y — C23 — Cz4 


1 If / /O \ 

13j.o (Z) 


/^i /^^i /^c /^/; 
Co — C4 CD — Co 


A ft fA\ 

u.y (4) 


pi o pm pn pi/i 

C 1 o — C 1 y — Cz3 — Cz4 


/I *7 A ^1 \ 

-4 /.y (3) 


f^A f^z r^c f^n 
C4 — CD — Co — C / 


-3.0 (4) 


p 1 mi p -> / PT7 

CI — JN3 — Czo — Cz / 


O O O (1 \ 

00. Z (3) 


xrl r^"> r^n r^/r 

JN 1 — CZ — C / — Co 


— lo4.U (Z ) 


pi \ji p-> / pi i 
CI — JN3 — CZo — C3 1 


Q/1 Q /1\ 

— y4.o (3 ) 


r^c r^/: f^n r^T 
CD — Co — C / — CZ 


n o n\ 
-U.o (3) 


pi 1 p -) / PT7 POO 

C31 — Czo — Cz/ — Czo 


A A /1\ 

0.9 (3) 


C4 — Co — Co — C 1 U 


/l A T 

4U. / (3) 


Ml p "> / PT7 POO 

JN3 — Czo — Cz / — Czo 


1 "7*7 A /0\ 

1 / /.y (Z) 


CZ — C J — Co — C 1 U 


-14o.U (Z) 


PI 1 PO/T PT7 pn 

C31 — Czo — Cz/ — C3Z 


1 H& 1 /0\ 

-1 /o.3 {I) 


c^a r^i r^Q r^o 
C4 — Co — Co — CV 


01 /I ^1\ 

-83.4 (3) 


mi n-j pi"> 
JN3 — CZo — CZ / — C3Z 


A "7 f'I'i 

0.7 (3) 


r^T /""i r^o r^n 

cz — Co — Co — cv 


8 / .y (3) 


p -) / PT7 poo pm 

Czo — Cz / — Czo — czy 


A A //1\ 

-u.y (4) 


C2 — C7 — C 1 1 — C 1 3 


152.1 (2) 


pio po*7 poo pon 

C32 — C27 — C28 — C29 


1 O/; i /o\ 

176.3 (2) 


C6— C7— Cll— C13 


-37.5 (3) 


C27— C28— C29— C30 


0.4 (4) 


C2— C7— Cll— C12 


-83.7 (3) 


C28— C29— C30— C31 


0.1 (4) 


C6— C7— Cll— C12 


86.8 (3) 


C29— C30— C31— C26 


-0.1 (4) 


CI— N2— C14— C19 


-96.6 (3) 


C29— C30— C31— C35 


-177.7(2) 


CI — N2 — C14 — CI 5 


84.0 (3) 


C27— C26— C31— C30 


-0.5 (3) 
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fin pi /i pi r pi ^ 
C 1 y — C 1 4 — C 1 j — C 1 o 


1.3 (3) 


XT1 Pl£ PI 1 

JN 3 — Czo — C3 1— 


-C3U 


1 HH A (H\ 

— 1 1 1 A (z) 


\n pi /i pi r pi ^ 


1 *7fl A /">\ 

—i /y.4 {I) 


pn pi/c pi i 
C,z7 — Czo — C31- 


— C35 


1 HH H /">\ 

1 / 1 .1 (z) 


z" 1 1 n pi /i pi r p^n 
C 1 V — C 1 4 — C 1 J — CzU 


1 TC /">\ 

—1 fJ.O (z) 


xn P1/C pi 1 

JN 3 — Czo — C3 1— 


-C35 


0.2 (3) 


\n p i /i pk n a 
JN z — C 1 4 — C 1 j — CzU 


3.8 (3) 


Pio pn p i o 
Czo — Cz / — C3z- 


— C34 


92.4 (3) 


pi 1 PIC PU P1*7 

C 1 4 — C 1 j — C 1 o — C 1 / 


-1.0 (4) 


Pl/r PT7 PH 

Czo — Cz / — C3z- 


— C34 


54. / (3) 


Pin pic p i /; pi*7 

C20 — CI 5 — CI 6 — CI 7 


1 *7 c n /'i\ 

175.9 (2) 


poo pn pn 

C28 — C27 — C32- 


— C33 


31.5 (3) 


C15— C16— C17— C18 


-0.1 (4) 


C26— C27— C32- 


-C33 


-151.4(2) 


C16— C17— C18— C19 


1.1 (4) 


C30— C31— C35- 


-C36 


-34.8 (4) 


C15— C14— C19— C18 


-0.4 (3) 


C26— C31— C35- 


-C36 


147.6 (3) 


N2— CI 4— CI 9— CI 8 


-179.8 (2) 


C30— C31— C35- 


-C37 


90.2 (3) 


C15— C14— C19— C23 


176.2 (2) 


C26— C31— C35- 


-C37 


-87.3 (3) 



Table 1 

Comparison of interatomic distances (A, °) of (I) with free guanidine, (II) 

CI— Nl CI— N2 CI— N3 Nl— CI— N2 N2— CI— N3 N3— CI— Nl 

(I) 1.287 (3) 1.361 (3) 1.374 (3) 125.0 (2) 115.57 (19) 119.42 (19) 

(II) 1.316 (2) 1.348 (2) 1.357 (2) 121.99 (13) 118.47 (14) 119.52 (13) 
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